Abstract. We obtain an analytical solution for the weighted FermatTorricelli problem for an equilateral geodesic triangle △A 1 A 2 A 3 which is composed by three equal geodesic arcs (sides) of length 
Introduction
Let △A 1 A 2 A 3 be a geodesic triangle and A 0 a point on a unit sphere. We denote by a ij the length of the geodesic arc A i A j , which is part of a great circle of unit radius and α ikj the angle between the geodesic arcs A i A k and A k A j for i, j, k = 0, 1, 2, 3, i = j = k.
The weighted Fermat problem on the unit sphere refers to the following problem: is minimized.
The existence and uniqueness for the weighted Fermat point on a convex surface has been studied in [10] , [6] , [2] , [11] (see also in [7] [1, Chapter II,pp. 208]).
Concerning some studies that focus on the geometric properties of the weighted Fermat point on the two dimensional sphere and on a convex surface we refer to the studies of [4] , [5] , [9] , [3] , [7] , [8] and [13] .
The following results (Proposition 1, 2) characterize the solutions of the weighted Fermat problem on a C 2 surface and they have been proved in [11] , [2] (III) 
We note that there is no analytical solution with respect to the weighted Fermat-Torricelli problem on the unit sphere, except of Cockayne's solution given in [4] for an equilateral geodesic triangle having sides with length pi 2 for three equal weights. In this paper, we find an analytical solution of the weighted FermatTorricelli problem for an equilateral geodesic triangle on a unit sphere which is composed by three equal geodesic arcs of length π 2
, by using as variables the two angles of longitude and latitude from the spherical coordinates and by applying the spherical sine law in some specific geodesic triangles (Theorem 1). The geometric plasticity principle which has been proved in [13] yields a class of geodesic triangles such that the corresponding weighted Fermat-Torricelli point remains the same. By applying the geometric plasticity principle, we find a class of geodesic triangles by using the cosine law on the unit sphere, such that the weighted Fermat-Torricelli point is the same with the weighted Fermat-Torricelli point which corresponds to the equilateral geodesic triangle. Finally, by applying the geometric plasticity principle and the spherical cosine law, we derive a necessary condition for the weighted Fermat-Torricelli point in the form of three transcedental equations with respect to some specific three length of geodesic arcs to locate the weighted Fermat-Torricelli point A 0 at the interior of a geodesic triangle △A 
Analytical solution of the weighted
Fermat-Torricelli problem on the unit sphere Let △A 1 A 2 A 3 be a geodesic triangle on the unit sphere S : 
for i, j, k = 1, 2, 3, and k = i = j.
We start by expressing the position of the weighted Fermat-Torricelli point A 0 = (x, y, z) in terms of the spherical coordinates (ω, ϕ) :
A 0 = (cos ωcosϕ, cos ωsinϕ, sin ω). Proof. The location of A 0 = (cos ωcosϕ, cos ωsinϕ, sin ω). is determined by ω and ϕ.
We proceed by calculating ω and ϕ with respect to the given positive weights w 1 , w 2 and w 3 .
By applying the sine law in
cos a 01 = cos ω cos ϕ (2.8) and cos a 02 = cos ω sin ϕ.
(2.9) By replacing (2.7), (2.8) and (2.9) in (2.4), (2.5) and (2.6) we obtain: and ϕ = arccos 2 3 and
Proof. By replacing w 1 = w 2 = w 3 in (2.2) and (2.3) we derive that
and ϕ = arccos 2 3 and we deduce the position of the Fermat-
The geometric plasticity principle of quadrilaterals on a convex surface M, which is also valid on the unit sphere, states that ( [13] 
for each R, Q, S, P ∈ {A 1 , A 2 , A 3 , A 4 }. If A 0 is connected with every vertex R for R ∈ {A 1 , A 2 , A 3 , A 4 } and we select a point R ′ with nonnegative weight w R which lies on the shortest arc RA 0 and the quadrilateral
is constructed such that: (Fig. 1) .
We assume that a Proof. From lemma 2, the geometric plasticity holds on the units sphere.
By applying the cosine law in △A
and △A
, we obtain (2.22), (2.23) and (2.24), respectively. The equations (2.22), (2.23) and (2.24) yield a system of three equations with respect to a, b and c, because a 01 , a 02 and a 03 could be expressed explicitly as functions of w 1 , w 2 and w 3 taking into consideration the exact location of △A 1 A 2 A 3 which has been given in Theorem 1. , in (2.22) , (2.23 ) and (2.24) we get a system of three rational equations with respect to t a , t b and t c . By solving the first derived equation of second degree with respect to t a , we may obtain two solutions t a 1 = f 1 (t b ) and t a 2 = f 2 (t b ). Similarly, by solving the second derived equation of second degree with respect to t c , we may obtain two solutions t c 1 = f 1 (t b ) and t c 2 = f 2 (t b ).
By replacing these pairs of solutions with respect to (t a (t b ), t c (t b )) in the third derived equation we obtain a rational equation which depend only on t b .
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